In a pilot experiment to test the feasibility of studying the progesterone ' 
(Received 22nd January 1974) In a pilot experiment to test the feasibility of studying the progesterone 'block' in a species other than the rabbit, it was found that the myometrial activity of the post-partum rat recorded in vivo by means of small indwelling recording balloons was not reduced following intramuscular injections of progesterone (10 mg in oil). In view of the ample evidence that progesterone is essential in maintaining pregnancy in the rat after ovariectomy (Johnson & Challans, 1930; Rothchild & Meyer, 1940) (Challis, Davies & Ryan, 1973 recording period was 354+73 ng/g (265+74 for the intact horn) and the mean plasma progesterone concentration was 102 + 9 ng/ml (Table 1) . These values exceed the highest concentrations reported during pregnancy in the rat (Csapo & Wiest, 1969) and the ratio of uterine : plasma progesterone concentration is higher. These results are in contrast to those found in the rabbit since marked falls in both amplitude and rate of rise of pressure cycles are characteristic of the effect of progesterone on the gravid and non-gravid uterus in that species (Csapo & Takeda, 1965; Porter, 1968) . 159 It seemed possible that the latent period of progesterone effect might be much longer in the rat than the 8 to 12 hr observed in rabbits (Csapo & LloydJacob, 1961) Group-1 rats received a single dose of 25 mg progesterone. Group-2 rats received a total of 62-5 mg progesterone over 4 days. in myometrial activity (Porter, Yoshinaga & Ford, 1974) . Furthermore, myometrial activity could be reversibly abolished in the post-partum rats in these experiments by the intravenous administration of 1-5 mg porcine relaxin (assayed at 150 guinea-pig units/mg) in saline. This indicates that whatever abnormal stimulation of the myometrium resulted from the recording technique it could be overcome with physiological amounts of a myometrial inhibitor. The possibility that the oestrogen treatment antagonized the progesterone effect may be discounted as progesterone was equally ineffective in the pilot study and in the long-term treatment experiments. In the latter, none of the animals received oestrogen. A second consideration concerns the availability of uterine progesterone receptors in the present experiments. Davies & Ryan (1972) reported low concentrations of receptor protein from Day 15 until term, i.e. at a time when progesterone treatment is effective in prolonging pregnancy, followed by a rise in concentration after parturition. The implications are un¬ certain but the ratio of uterine : plasma progesterone concentration in the present experiments was higher than reported for intact rats at mid-pregnancy, (Csapo & Wiest, 1969) which suggests that uptake of the steroid by the uterus was not impaired.
A further possibility is that the uterine muscle of the rat is sensitive to proges¬ terone during pregnancy but becomes refractory following parturition. There is no evidence of such a change in sensitivity in any other species, but the possi¬ bility is being investigated.
That progesterone does not inhibit myometrial activity in the rat has been reported before by Melton & Saldivar ( 1966) , who found that the administra¬ tion in vivo of 12-5 mg progesterone daily for 5 days altered neither the spon¬ taneous electrical activity in vitro recorded by extracellular electrodes nor the conduction velocity of rat myometrium. The present study confirms this work in vivo and provides data on the uterine progesterone concentrations achieved with a similar dose regimen. On the other hand, the in-vitro intracellular elec¬ trode studies of Marshall (1959) and Marshall & Csapo (1961) support the view that progesterone does inhibit the rat myometrium, although a similar study by Casteels & Kuriyama (1965) showed that the excitability, the spike amplitude and the number of spikes in a train was increased during pregnancy. This finding is difficult to reconcile with an inhibitory action of progesterone. It also may be significant that the negative staircase phenomenon observed in uterine muscle from pregnant rabbits and shown to be due to progesterone cannot be demonstrated in the pregnant rat (Al-Mallah, 1970 ).
The present experiments raise the question of how progesterone prevents abortion following ovariectomy in the rat. There seem to be two probable mechanisms : (a) an action inhibiting the release of oxytocic substances, e.g. neurohypophysial hormones from mother or fetus; and (b) a key rôle in maintaining the viability of the conceptus which in turn inhibits myometrial activity through an unknown mechanism.
